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Description 

BACKGROUND OF THE INVENTION 

The present invention is an improvement of the sur- 
gical device disclosed in my U.S. Patent No. 4,465,065. 
It serves for connection of the fractured neck to the shaft 
of a femur by means of a pre-drilled connector plate, 
without the requirement of making a large incision in the 
overlying skin and tissue. 

The connector plate according to the above patent 
and according to the present invention has a sharp 
lower edge by which it penetrates through a small inci- 
sion in the trochanter region into close contact with the 
shaft. During the operation the plate is temporarily 
attached to the horizontal portion of a connector arm, 
while its vertical portion extends parallel to the plate and 
is provided with holes which are coaxial with the holes in 
the plate. Concentric guide tubes are inserted through 
the holes in the vertical portion of the connector arm, 
are pushed through the soft tissue up to the plate and 
serve as guides for pre-drilling of the bone parts in the 
correct position as viewed by X-ray equipment. After 
pre-drilling the inner guide tubes are removed and the 
outer tubes serve for insertion of long screws, and are 
afterwards removed. The long screws are tightened so 
as to contract the fractured parts. Short screws serving 
for firm attachment of the plate to the femur shaft are 
now inserted through the vertical portion of the connec- 
tor arm, after suitable drilling through tubes inserted into 
hcles in the arm, which are co-axial with the holes in the 
plate. The connector arm is now detached from the 
plate, and the wound is closed. The present device is 
similar and serves the same purpose, but is designed to 
avoid certain drawbacks of the original device which 
have come to light during its use in operations of the 
kind referred to. The following main drawbacks were 
observed: 

The long screws did not permit active compression 
of the fractured bone parts, a task which is most impor- 
tant for quick healing of the bone and for early use of the 
limb by the patient. 

The long screws were not sufficiently guided in the 
holes of the connector plate and were apt to wobble, 
often resulting in instability of the fracture after connec- 
tion. 

The screws were apt to protrude out of the bone 
into the soft tissue, after walking of the patient had 
started and the fracture had been pressed. 

The connector plate was not firmly fastened to the 
femur during operation, which made drilling difficult. 

The device according to the present invention aims 
to obviate these drawbacks by providing improved com- 
ponents which facilitate and shorten the progress of the 
operation on the one hand, and hold the fractured parts 
in full alignment and under compression after their com- 
plete jointing, on the other. In addition, sufficient space 
is provided for axial sliding out of the connecting screws, 
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while preventing their protrusion out of the connector 
plate. 

SUMMARY OF THE INVENTION 

5 

Before going into constructional details of the 
device.it should be noted that the following directional 
expressions will be employed in respect of the femur 
bone, the tool, the connector plate and the screws dur- 
io ing the operation :- 

the expressions "top" and "upper portion" of any 
part will refer to the femur top, and the "bottom" or 
"lower" portion" will refer to the direction towards 

15 the knee joint. The expression "inside" or "inner 
portion" will refer to parts close to the bone outside 
or pointing towards it, while the expression "out- 
side" or "outer portion" will refer to those parts 
which are outside the human body operated on, or 

20 pointing away from the bone. 

The improved surgical device for percutaneous 
connection of a fractured upper part of the femur to the 
femur shaft, the device including the following compo- 
25 nents to remain in the body:- 

a bar-shaped connector plate having an inner sur- 
face to be placed onto the bone, an outer surface, a 
head portion and a bottom provided with a sharp- 

30 ened end for its insertion through a small incision in 
the skin, said connector plate being provided in its 
lower portion with at least two countersunk, 
through-going bores and in its upper portion with 
one or two oblique bores of larger diameter directed 

35 in upward direction at an angle of about 130°, a 
screw-threaded bore perpendicular to the axis of 
said bar-shaped connector being provided in said 
head portion; 

one or two long screws and one or two sleeves, 
40 each of said one or two long screws having a 
straight shaft, a wood-screw-shaped inner end for 
insertion into said fractured bone part and an outer 
end coaxially recessed in hexagonal or other polyg- 
onal shape, said recess being continued by a 
45 screw-threaded bore concentric with said shaft 
axis, the outer end portion of each said screw being 
positioned and movable in both axial and rotational 
direction in a sleeve, wherein each of said one or 
two sleeves are of shorter length than said one or 
so two screws, the outer end of each sleeve being pro- 
vided with at least two recesses for engagement of 
a screwdriver; 

and each of said oblique bores are screw-threaded 
and the outer end of each sleeve being provided 
55 with screw-thread corresponding to the screw- 
thread in said oblique bore in said connector plate, 
each of said long screws is provided with a circum- 
ferential step, and wherein the inner end of each 
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sleeve is inwardly crimped, to prevent said screw 
from sliding out of said sleeve, owing to contact of 
said step with said crimped end, and the device fur- 
ther including at least two shorter screws for secur- 
ing said connector plate to the femur shaft, 
extending through said straight bores into the bone 
material. 

A combination of a surgical device as mentioned 
above and an auxiliary equipment serving to insert and 
to connect said surgical device to a fractured bone the 
auxiliary equipment comprising: 

an angular connector arm including a short horizon- 
tal portion for connection to the head portion of said 
connector plate and a longer vertical portion 
extending parallel to the straight lower portion of 
said plate, wherein said horizontal portion is pro- 
vided with an axial perforation for passage of a 
screw engaging with said screw-threaded bore in 
said head portion of said plate and is shaped to 
conform to the shape of said head portion to ensure 
absolute parallelity of said vertical portion with said 
connector plate, and wherein said vertical portion is 
provided with one or two adjoining obliquely 
directed bores coaxially aligned with said one or 
two screw-threaded bores in said connector plate, 
and with at least two straight bores coaxially 
aligned with said at least two straight bores in said 
plate; 

a first tubular guide of an outer diameter cooperat- 
ing with said one or two oblique bores in said con- 
nector arm, and of an inner diameter corresponding 
to the outer diameter of said one or two sleeves 
covering said one or two long screws, of a length 
compatible with the distance between the respec- 
tive oblique bores in said plate and said arm; 
a first removable tube for insertion into said tubular 
guide and to be screwed into said oblique bore in 
said connector plate, of an inner diameter corre- 
sponding to the outer diameter of a guide wire to be 
pushed there-through into said fractured bone; 
a second removable tube for insertion into said 
tubular guide and to be screwed into said oblique 
bore in said connector plate, of an inner diameter 
corresponding to the diameter of a drill for pre-drill- 
ing said bone; 

a guide wire to be pushed through the bore in said 
first removable tube; 

a drill to be inserted into the bone material through 
the bore in said second removable tube; 
a second shorter tubular guide for insertion into 
said straight bores in said connector arm, of a 
length compatible with the distance to said connec- 
tor plate, and of an inner diameter suitable for the 
passage of a drill destined for pre-drilling the bone 
for acceptance of said shorter screws; 
a screw-driver for insertion and fixation of said one 



or two long screws composed of an inner shaft pro- 
vided with a screw-threaded inner end for engage- 
ment with said screw-threaded bore in the recessed 
end of each one or two long screws, of a median 
5 tubular shaft provided with a polygonal inner end for 
engagement with said polygonal recess in each 
long screw and of an outer tubular shaft provided at 
its inner end with protruding teeth for engagement 
with said recesses in said one or two sleeves cover- 
10 ing said one or two long screws, wherein all three 
shafts are independently movable in both axial and 
rotational direction by grips attached to their outer 
ends, and wherein helical springs are provided 
serving to adjust the axial alignment of the respec- 
ts tive shafts. 

The auxiliary equipment is removed from the body 
after the connector plate has been firmly connected to 
the femur shaft id the fracture has been connected and 
20 duly compressed by means of the long screws, where- 
after the wounds are to be dressed. 

The operation is carried out as described before in 
connection with the device disclosed in US 4,465,065, 
with the difference that according to the present inven- 
ts tion the long screws are axially movable, both active and 
passive, in their respective sleeves which have their 
screw-threaded ends firmly connected to the bores in 
the connector plate. This feature permits active com- 
pression of the fractured parts by the surgeon and pre- 
30 venting the drawback of the previous invention of 
gradual protrusion of the screw heads into the soft tis- 
sue with subsequent irritation and pains. In addition, the 
improved auxiliary equipment according to the present 
invention not only facilitates the operation, but requires 
35 less time than before, a boon both for the patient and 
the surgeon. 

The manner and sequence of operating on a frac- 
tured femur neck will be described in detail with refer- 
ence to the drawings showing the various permanent 
40 and auxilary components of the device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a side view and part section of the con- 
45 nector plate, 

Figure 2 is a plan view of the connector plate illus- 
trated in Figure 1 , 

Figure 3 is a side view of a long screw, 
Figure 4 is a section through the outer end of the 
so screw illustrated in Figure 3, 

Figure 5 is an end view of the screw illustrated in 
Figure 3, 

Figure 6 is a longitudinal section of the sleeve cov- 
ering the outer end of the long screw, 
55 Figure 7 is a side view and part section of the long 
screw positioned in the sleeve of Figure 6, 
Figure 8 is a sectional view of the connector plate, 
the connector arm and auxiliary equipment at the 
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beginning of an operation, 

Figure 9 is an end view of the connector arm along 

line 9-9, 

Figure 1 0 is a sectional view of the connector plate, 
the connector arm, and the screwdriver, showing an 
advanced state of the operation, with one long 
screw and sleeve in position and a second screw in 
its way to its final position, 
Figure 11 is a longitudinal section through the 
screwdriver used in inserting the long screws and 
their sleeves, 

Figure 12 is a drawing showing a stage of the oper- 
ation while using a rod-shaped aiming device, 
Figure 13 is a side view and part section of a sec- 
ond embodiment of the connector plate, 
Figure 14 is a plan view of the connector plate illus- 
trated in Figure 13, 

Figure 15 is a section along line 15-15 of Figure 14, 

Figure 16 is a section along line 16-16 of Figure 8, 

showing connection of the connector plate of Figure 

13 to the connector arm, and 

Figure 17 is a longitudinal section of another 

embodiment of the screwdriver illustrated in Figure 

11. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The connector plate I illustrated in Figures 1 and 2 
includes a straight lower, main portion 1 and a head por- 
tion 2 outwardly bent in respect of the main portion, to 
conform to the contour of the bone. The head portion 
contains one larger, screw-threaed bore 3 and two 
smaller bores 4 for connection to the horizontal portion 
of the connector arm as will be described in detail fur- 
ther on. Next to the head portion two obliquely directed, 
screw-threaded bores 5 penetrate the main portion at 
an angle of about 130°, the outer surface of the portion 
being thickened by two lugs 6 permitting a greater 
length of the bores 5. Underneath the two bores 5 three 
countersunk bores 7 are drilled through the main por- 
tion at right angles thereto. The lower end of the main 
portion is sharpened (8) having the purpose of penetrat- 
ing through the soft tissue and muscles close to the 
femur shaft during its insertion through a small out in the 
skin. 

One of the two long screws II and its sleeve III is 
illustrated in Figures 3 through 7:- Herein the screw 
includes a relatively long shaft 10, an inner end pro- 
vided with screw thread 1 1 similar to that provided on 
wood screws, and an outer end recessed in the form of 
a hexagon 12 continued with a screw-threaded bore 13 
of smaller diameter. The outer end of the screw is slida- 
bly, but tightly, inserted into the inner bore of a sleeve 
14, which has its outer end provided with outside screw 
thread 15 and slotted by two or four slots 16 serving to 
engage the special screw driver to be shown in Figure 
1 1 . The assenbled screw and sleeve are shown in Fig- 
ure 7, part in side view and part in section. The inner 



end of the sleeve is inwardly crimped (18), thereby pre- 
venting the screw from sliding out of the sleeve by con- 
tact with a step 1 7 on the screw shaft. The three screws 
connecting the plate to the shaft of the femur by means 

5 of the three bores 7, are not shown as of the usual kind 
and size used in similar operations. 

Figures 8, 9 and 10 illustrate the auxiliary equip- 
ment serving for insertion and tightening of the long 
screws and for compressing the fractured bone parts 

10 after insertion of the screws. The main instrument is an 
L-shaped connector arm IV which includes a horizontal 
portion 20 and a vertical portion 21 firmly connected to 
each other at right angles. The horizontal portion is pro- 
vided at its inner end with two pins (not visible) engag- 

15 ing the bores 4 of the connector plate and serving to 
ensure exact parallel alignment of the connector plate 
with the vertical portion. A connecting screw 22 extends 
through a central bore in the horizontal portion and con- 
nects the connector arm to the plate by engaging the 

20 screw thread 3 in the latter, being actuated by a grip 23. 
At the same time two pins enter the bores 4 and prevent 
relative rotation of connector plate and arm. The screw 
22 is hollow to permit passage of a long, pointed bar 24 
provided with a grip 25 for forceful insertion into the 

25 bone and for exact location of both the connector plate 
and the connector arm. relative to the femur bone. The 
vertical portion contains two large, obliquely directed 
bores 26 which are coaxially aligned with the bores 5 in 
the connector plate, but of larger diameter. Above the 

30 two bores 26, three smaller bores 27 are drilled through 
the portion at right angles thereto and coaxially aligned 
with the bores 7 of the connector plate. Set screws 28 
penetrate the sides of the bores 26 and 27 and serve to 
hold the tubular guides in position.An additional feature 

35 of the connector arm is in the form of an oblong hole 29 
perforating the lower end of the vertical portion and 
adapted to hold a rod-shaped aiming device which is 
secured by a set screw 28'. Figure 12 shows the aiming 
device in position, as well as the X-ray equipment posi- 

40 tioned above and below the fracture to be connected. 

Figure 8 likewise illustrates a first stage of an oper- 
ation carried out by means of the device: after the con- 
nector plate has been inserted into the thigh through a 
small cut and has been slid into an approximate position 

45 as viewed by means of X-ray equipment and the aiming 
device; its correct location in relation to the neck portion 
is found by means of a guide wire 30 which is inserted 
into the bone material of the femur shaft and into the 
bone of the neck through an inner tubular guide (32) 

so located within an outer tube 31 extending through the 
bore 26 of the connector arm into the screw-threaded 
bore 5 of the connector plate. The inner tubular guide 32 
is screwed into bore 5 of the plate in order to permit 
exact centering of guide wire 30 and to prevent its dis- 
ss engagement from the connector plate. In case of incor- 
rect location the guide wire is withdrawn, the connector 
plate is moved by means of the connector arm into 
another position and the guide wire is again inserted 
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into the bone. In the case the location is found to be cor- 
rect as seen by X-ray viewing, the pointed bar 24 is 
forcefully pushed into the bone to finally fix the position 
of bone and plate, whereupon the guide wire 30 and the 
inner tubular guide (32) are removed. They are replaced 
by the second inner tubular guide of wider inner bore, 
and a drill is inserted therethrough which, by mechani- 
cal rotation, drills holes into the shaft and the neck for 
subsequent insertion of one of the long screws. 

The special screwdriver V as illustrated in Figure 1 1 
comprises three concentrically aligned shafts which are 
independently movable in both axial and rotary direc- 
tion. They include: 

1 . an innermost shaft 40 with a screw-threaded end 
41 suitable for engaging the bore 1 3 in the rear end 
of the long screws and for rotation by a grip 42 at 
the outer end of the screw driver. 

2. an inner tubular shaft 43 having a hexagon- 
shaped end 44 for engagement with the hexagonal 
recess 12 in the long screws. It can be rotated for 
driving the screw into the pre-drilled bone material 
by means of a cylindrical grip 45 via a disc 46 firmly 
mounted on the shaft 43. 

3. An outermost tubular shaft 47 having an inner 
end in the form of cross-wise aligned edges 48 for 
engagement with slots 16 in the screw sleeves III. It 
can be rotated for the purpose of screwing the 
sleeves into the connector plate by means of a 
cylindrical grip 49. 

4. An outer sleeve 56 rotationally and longitudinally 
movable on the inner movable shaft 43. It is pro- 
vided with a circumferential recess 58 engaged by a 
pin 59 serving to limit the longitudinal motion of the 
shaft. A seconnd circumferential recess is provided 
at the other end of sleeve 56e and engages a stop 
57. 

The components can be axially moved relative to 
each other, but are urged into their normal position by 
helical springs 50 and 51 , while additional axial motion 
of the tubular shaft 43 is made possible by withdrawal of 
stop 57; their specific use will be explained further on in 
connection with the final stage of the operation. 

The final stage of the operation of connecting a 
fractured head to the femur shaft is illustrated in Figure 
1 0, as follows:- 

After the bone has been drilled through the oblique 
bores the inner tubular guide is removed. Now the two 
long screw-and-sleeve assemblies are inserted and fas- 
tened, one after the other, with the aid of the screw 
driver V, as follows:- a screw II is pulled back into a 
sleeve III up to its outer end, and the hexagon-shaped 
end 44 of the screwdriver is pushed into the corre- 
spondingly shaped recess 1 2 in the screw end. By rotat- 
ing grip 42 and pushing it against the force of helical 
spring 51 , the threaded end 41 of the innermost shaft 40 
of the screwdriver is screwed into screw-threaded bore 



13 of the screw, while the protruding edges 48 of the 
outermost tubular shaft 47 are urged into slots 16 in the 
end of sleeve III by means of helical spring 50. Addi- 
tional lightening of the screwed end 41 into bore 1 3 con- 

5 nects and firmly secures the screw-and-sleeve 
assembly to the screwdriver. By means of the screw- 
driver the assembly is now pushed in inward direction 
through the outer tubular guide 31 , and rotated as far as 
the screw-thread on the sleeve III allows, and the sleeve 

10 is screwed into bore 5 of the connector plate by rotation 
of grip 49. By pulling out the stop 57, grip 45 which is 
connected to the inner shaft 43 by means of collar 46, 
can be moved in inward direction thereby pushing shaft 
43 inwardly. By rotating and pushing grip 45 inwardly, 

15 screw II is moved along sleeve III and is urged towards 
the fractured head portion and inserted into the pre- 
drilled bore in the bone material, rotation being stopped 
as soon as it has reached the required depth as viewed 
by X-ray equipment, or whenever step 1 7 on the screw 

20 has reached the crimped end 18 of the sleeve. A pin 60 
engaging with a circumferential groove 61 limits the dis- 
tance to which grip 42 can be moved in outward direc- 
tion, while being urged there by spring 51. In addition, 
during fracture compression pin 60 transfers the load 

2 5 from grip 45 to shaft 40 via grip 42. In order to pull the 
fractured head in direction of the femur shaft and thus to 
compress the fracture, a retracting device VI is attached 
to the grips 45 and 49 by means of pins 52 inserted into 
corresponding holes 53. By rotating the handwheel 54, 

30 screw 55 pulls grips 49 and 45 apart as well as grip 42 
(by means of pin 60) .thereby pulling the attached screw 
I into the sleeve which is firmly screwed and secured in 
the plate. After insertion and fixation of the first screw, 
pointed bar 24 is removed and the second screw is 

35 inserted into the fractured parts in the same manner. 

After insertion of both long screws, the connector 
plate is firmly attached to the femur shaft by means of 
two to three shorter screws. For this purpose a shorter 
tubular guide is inserted into the tissue through one of 

40 the bores 27 of the connector arm and secured by a set 
screw 28. Thereafter the bore is drilled in the conven- 
tional manner and a screw 33 is inserted with its head 
positioned in the countersink of the bore 7, preventing 
its protruding out of the plate. After all screws have been 

45 fixed, the connector arm is removed from the plate and 
out of the body by detaching screw 22, the skin incisions 
are closed and the wounds are dressed. 

Figures 13, 14, 15 and 16 show a simplified version 
of the connector plate illustrated in Figures 1 and 2.ltdif- 

50 fers from the earlier version by omission of the outwar- 
rdly bent head portion 2, the two small bores 4 and of 
the two lugs 6, the other components being identical in 
both embodimerts and marked by identical numerals. 
The present connector plate has a thicker upper portion, 

55 while the lower portion is of about the same thickness 
as that shown in Figure 1 . Instead of the bent head por- 
tion the underside of the thickened upper portion is cut 
away at a slant (102) corresponding to the shape of the 
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femur. The two lugs 6 appearing in Figure 1 are neces- 
sarry to permit a sufficient length of the screw thread 5, 
but owing to the greater thickness of the present plate 
there is sufficient material for these bores. The two 
bores 4 of Figure 1 are necessary for connection to the 
connector arm by means of two pins engaging with the 
bores; the present connection is made by engagement 
of the concave end of the arm (120) with the rounded 
top surface of the connector plate (v.Figure 15), thus 
keeping the two in firm and straight alignment. 

A second version of the screwdriver V is illustrated 
in Figure 1 7, wherein the means for moving the grips 49 
and 45 apart is by means of a cup-shaped spacer 62. 
The spacer is provided with inner screwthread cooper- 
ating with outer screwthread on grip 49. By rotation of 
the spacer it is moved to the rear until it contacts grip 45 
and moves grip 42 via pin 60 to the rear, thereby pulling 
screw II rearwardly into the sleeve by means of screw 
41 engaging the tapped bore 13 in the screw end, and 
thus compresses the fracture. 

Figure 12 illustrates the shape and use of an aiming 
device which is an additional feature of the invention. 
The device is used at the beginning of the operation to 
locate the optimal final position of the screws to be 
inserted into the fractured bone. It is attached to the 
connector arm 21 and is adjusted in the direction of the 
fracture from the outside of the thigh. By viewing the 
position of the aiming device in relation to the femoral 
neck by X-ray equipment (63,64) the position of the con- 
nector plate and the auxiliary equipment can be 
adjusted and brought into the most suitable location. 

The aiming device comprises an aiming rod 60 con- 
nected to the end of a connecting bar 61 at right angles 
by clamping means 62. The connecting bar is held in 
position in the hole 29 at the bottom end of the connec- 
tor arm 21 and secured there by means of the set screw 
28'. After adjustment of the connector plate the aiming 
device can be detached. As known to the art, all further 
stages of the operation are likewise controlled by X-ray 
viewing. 

It is reiterated that a few of the described stages of 
the afore described percutaneous operation are resem- 
ble those described in my United States Patent No. 
4,465,065, but that most components of the present 
device have been changed and modified. The improve- 
ments over the surgical device described in my earlier 
patent are:- fixation of the long screws in sleeves, per- 
mitting their axial sliding motion without protrusion out 
of the bone and soft tissue; ready insertion of the long 
screws by means of special tooling, and active com- 
pressing of the fracture after insertion of the long 
screws, again with the aid of the special screwdriver. In 
addition, modification of the connector plate enhances 
stability of the junction between plate and screw, while 
the temporary fixation of the plate to the femur by 
means of the pointed bar 24 ensures high accuracy in 
pre-drilling of the bone. 

In case only one long screw is to be inserted into 



the fractured bone, only one of the olique bores (5) in 
the connector plate and one of the bores (26) in the con- 
nector arm will be used or, alternatively, both the con- 
nector plate and the connector arm are provided with 
5 one oblique bore only. In the latter case, a bolt of some- 
what larger diameter may be used together with a corre- 
spondingly larger sleeve and larger bores in the device 
components. 

It will be understood that the outer shape and form 
w of the different components, both permanent and auxil- 
iary, have been designed with the object of performing 
the task in hand at maximum convenience for the sur- 
geon and in a mimimum of time, by obviating change of 
tools and equipment as found necessary with conven- 
15 tional devices. However, they may be changed or modi- 
fied as long as they will serve to perform the afore 
described steps of the operation, i.e. connecting and 
compressing the fractured parts for the benefit of the 
patient, while maintaining the percutaneous surgical 
20 technique. 

Claims 

1 . A surgical device for percutaneous connection of a 
25 fractured upper part of the femur to the femur shaft, 
the device including the following components to 
remain in the body:- 

a bar-shaped connector plate (I) having an 

30 inner surface to be placed onto the bone, an 

outer surface, a head portion and a bottom pro- 
vided with a sharpened end (8) for its insertion 
through a small incision in the skin, said con- 
nector plate being provided in its lower portion 

35 with at least two countersunk, through-going 

bores (7) and in its upper portion with one or 
two oblique bores (5) of larger diameter 
directed in upward direction at an angle of 
about 130°, a screw-threaded bore (3) perpen- 

40 dicular to the axis of said bar-shaped connector 

being provided in said head portion; 
one or two long screws (II) and one or two 
sleeves (III), each of said one or two long 
screws (II) having a straight shaft (10), a wood- 

45 screw-shaped inner end (11) for insertion into 

said fractured bone part and an outer end, the 
outer end portion of each said screw being 
positioned and movable in both axial and rota- 
tional direction in sleeve (III), 

so characterised in that, said one or two sleeves 

(III) are of shorter length than said one or two 
long screws (II), the outer end of each long 
screw (II) being coaxially recessed (12) in hex- 
agonal or other polygonal shape, said recess 

55 being continued by a screw-threaded bore (1 3) 

concentric with said shaft axis, the outer end of 
each sleeve (III) being provide with at least two 
recesses (1 6) for engagement of a screwdriver, 
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and each of said oblique bores (5) are screw- 
threaded and the outer end of each sleeve 
being provided with screw-thread (15) corre- 
sponding to the screw-thread in said oblique 
bore in said connector plate, each of said long 5 
screws (II) is provided with a circumferential 
step (17), and wherein the inner end (18) of 
each sleeve is inwardly crimped, to prevent 
said screw from sliding out of said sleeve, 
owing to contact of said step with said crimped w 
end, and the device further including at least 
two shorter screws (33) for securing said con- 
nector plate (I) to the femur shaft, extending 
through said straight bores (7) into the bone 
material. 15 

A combination of a surgical device as defined in 
claim 1 and an auxiliary equipment serving to insert 
and to connect said surgical device to a fractured 
bone the auxiliary equipment comprising: 20 

an angular connector arm (IV) including a short 
horizontal portion (20) for connection to the 
head portion of said connector plate and a 
longer vertical portion (21 ) extending parallel to 25 
the straight lower portion of said plate, wherein 
said horizontal portion is provided with an axial 
perforation for passage of a screw (22) engag- 
ing with said screw-threaded bore (3) in said 
head portion of said plate and is shaped to con- 30 
form to the shape of said head portion to 
ensure absolute parallelity of said vertical por- 
tion (21) with said connector plate, and wherein 
said vertical portion is provided with one or two 
adjoining obliquely directed bores (26) coaxi- 35 
ally aligned with said one or two screw- 
threaded bores (5) in said connector plate, and 
with at least two straight bores (27) coaxially 
aligned with said at least two straight bores (7) 
in said plate; 40 
a first tubular guide (31) of an outer diameter 
cooperating with said one or two oblique bores 
(26) in said connector arm, and of an inner 
diameter corresponding to the outer diameter 
of said one or two sleeves covering said one or 45 
two long screws, of a length compatible with 
the distance between the respective oblique 
bores in said plate and said arm; 
a first removable tube (32) for insertion into 
said tubular guide and to be screwed into said so 
oblique bore in said connector plate, of a inner 
diameter corresponding to the outer diameter 
of a guide wire (30) to be pushed there-through 
into said fractured bone; 

a second removable tube for insertion into said 55 
tubular guide and to be screwed into said 
oblique bore in said connector plate, of an inner 
diameter corresponding to the diameter of a 



drill for pre-drilling said bone; 

a guide wire (30) to be pushed through the bore 

in said first removable tube; 

a drill to be inserted into the bone material 

through the bore in said second removable 

tube; 

a second shorter tubular guide for insertion into 
said straight bores (27) in said connector arm, 
of a length compatible with the distance to said 
connector plate, and of an inner diameter suit- 
able for the passage of a drill destined for pre- 
drilling the bone for acceptance of said shorter 
screws (33); 

a screw-driver (V) for insertion and fixation of 
said one or two long screws composed of an 
inner shaft (40) provided with a screw-threaded 
inner end (41) for engagement with said screw- 
threaded bore (13) in the recessed end of each 
one or two long screws, of a median tubular 
shaft (43) provided with a polygonal inner end 
(44) for engagement with said polygonal 
recess (12) in each long screw and of an outer 
tubular shaft (47) provided at its inner end with 
protruding teeth (48) for engagement with said 
recesses (16) in said one or two sleeves cover- 
ing said one or two long screws, wherein all 
three shafts are independently movable in both 
axial and rotational direction by grips (42, 45, 
49) attached to their outer ends, and wherein 
helical springs (50, 51) are provided serving to 
adjust the axial alignment of the respective 
shafts. 

The surgical device as defined in claim 1 , wherein 
said device comprises two adjoining oblique bores 
(5), two long screws (II) and two sleeves (III). 



The combination of the auxiliary equipment as 
defined in claim 2 and the surgical device as 
defined in claim 3, wherein said vertical portion is 
provided with two adjoining obliquely directed bores 
(26) coaxially aligned with said two screw-threaded 
bores (5), and said auxiliary equipment comprises 
a pair of first tubular guides cooperating with said 
oblique bores in said connector arm. 

The surgical device as defined in claim 3, wherein 
the outer portion of said connector plate surround- 
ing said oblique screw-threaded bores is thickened 
in the form of two oblique lugs (6) protruding out of 
the plate surface. 

The surgical device as defined in claim 3, wherein 
the head portion (2) of said connector plate (I) is 
bent outwardly to conform to the contour of the 
femur, and wherein said head portion is perforated 
by said screw-threaded bore (3) and by at least one 
smooth bore (4), both bores being perpendicular to 
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7. The surgical device as defined in claim 3, wherein 
the inner surface of said head portion of said head 
portion of said connector plate slopes outwardly 
(102) in accordance with the contour of said femur. 

8. The surgical device as defined in claim 3, wherein 
the outer surface of the head portion of said con- 
nector plate is convex. 

9. The surgical device as defined in claim 4, wherein 
said vertical portion of said connector arm is pro- 
vided with set screws (28) serving to secure said 
tubular guides. 

10. The surgical device as defined in claim 4, wherein 
the inner end (1 20) of said horizontal portion of said 
connector arm is concave to correspond with the 
convex head portion of said connector plate. 

1 1 . The surgical device as defined in claim 4, wherein 
the lower end of the vertical portion of said connec- 
tor arm is provided with means (28, 29) for holding 
a rod-shaped aiming device (60, 61, 62). 

12. The surgical device as defined in claim 1 1 , wherein 
said aiming device comprises an aiming rod (60) 
connected at right angles to a connecting bar (61), 
said connecting bar being adapted to be attached 
to the bottom end of said vertical portion of said 
connector arm by means permitting adjustment of 
the angular direction of said aiming bar. 

13. The surgical device as defined in claim 4, wherein 
said screwdriver is provided with means for pulling 
the screw-threaded end (41) of said inner shaft (40) 
into said outer tubular shaft (47), serving to pull said 
long screw in outward direction relative to said 
sleeve. 

14. The surgical device as defined in claim 4, wherein 
said screwdriver is provided with an outer sleeve 
(56) held in position by a removable pin (57) and 
engaging said outer tubular shaft (47) by means of 
a pin (59) movable along a circumferential recess 
(58) on the outside of said sleeve. 

15. The surgical device as defined in claim 4, wherein 
said screw (22) extending through said horizontal 
portion of said connector arm is provided with a grip 
(23) at its outer end and is centrally perforated per- 
mitting the passage of a sharp pin or screw (25) to 
be pushed into the bone for exact fixation of said 
connector arm. 



1. Chirurgische Vorrichtung zur perkutanen Verbin- 
dung eines gebrochenen oberen Teiles des Ober- 
5 schenkelknochens mit dem Oberschenkelschaft, 
wobei die Vorrichtung die folgenden Komponenten 
einschlieBt, die dazu bestimmt sind im Korper zu 
bleiben: 

w eine stabformige Verbindungsplatte (I), mit 

einer inneren Oberflache die auf den Knochen 
angeordnet wird, einer auBeren Oberflache, 
einem Kopfteil und einem FuBteil, der mit 
einem zugespitzten Ende (8) versehen ist 
15 zwecks Einfuhrung durch einen kleinen Ein- 

schnitt in der Haut, wobei die Verbindungs- 
platte in ihrem unteren Teil mit wenigstens zwei 
versenkten, durchgehenden Bohrungen (7) 
ausgestattet ist, und in ihrem oberen Teil mit 
20 einer oder mit zwei schragen Bohrungen (5) 

mit einem groBeren Durchmesser und unter 
einem Winkel von ungefahr 130° in Bezug auf 
die aufwarts verlaufende Richtung , wobei eine 
senkrecht zu der Achse des stabformigen Ver- 
25 bindungsmittels verlaufende und mit einem 

Schraubengewinde versehene Bohrung (3) in 
dem Kopfteil vorgesehen ist; 
eine oder zwei lange Schrauben (II) und eine 
oder zwei Muffen (III), wobei eine jede unter 
30 den genannten eine oder zwei langen Schrau- 

ben (II) ausgestattet ist mit einem geraden 
Schaft (10), einem nach Art einer Holz- 
schraube geformten inneren Ende (1 1) zur Ein- 
fuhrung in den gebrochenen Teil des Knochens 
35 und einem auBeren Ende, wobei der Abschnitt 

am auBeren Ende einer jeden Schraube so in 
einer Muffe (III) angeordnet ist, daB er sowohl 
in der axialen Richtung als auch in der Umdre- 
hungsrichtung beweglich ist, 
40 dadurch gekennzeichnet, daB die eine oder die 

zwei der Muffen (III) von einer kiirzeren Lange 
sind als die eine oder die zwei der langen 
Schrauben (II), wobei das auBere Ende einer 
jeden langen Schraube (II) gemaB einer hexa- 
45 gonalen oder anderen polygonalen Form 

koaxial ausgespart (12) ist und diese Ausspa- 
rung sich fortgesetzt durch eine mit einem 
Schraubengewinde versehene Bohrung (13) 
die konzentrisch zu der Schaftachse verlauft, 
so wobei das auBere Ende einer jeden Muffe (III) 

versehen ist mit wenigstens zwei Vertiefungen 
(16) fur den Eingriff eines Schraubenziehers, 
und eine jede der schragen Bohrungen (5) ist 
mit einem Schraubengewinde versehen und 
55 das auBere Ende einer jeden Muffe ist mit 

einem Schraubengewinde (15) ausgestattet 
das dem Schraubengewinde in der schragen 
Bohrung in der Verbindungsplatte entspricht, 
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eine jede der langen Schrauben (II) ist entlang 
dem Umfang mit einem Absatz (1 7) versehen, 
und dabei ist das innere Ende (18) einer jeden 
Muffe nach innen umgefalzt, um die Schraube 
daran zu hindern aus der Muffe heraus zu glei- 5 
ten, infolge des Kontaktes des Absatzes mit 
dem umgefalzten Ende, und daB die Vorrich- 
tung daruber hinaus wenigstens zwei kurzere 
Schrauben (33) umfaBt, zum Befestigen der 
Verbindungsplatte (I) mit dem Oberschenkel- w 
schaft, wobei sich dieselben durch die geraden 
Bohrungen (7) hindurch in das Knochenmate- 
rial hinein erstrecken. 

2. Kombination einer chirurgischen Vorrichtung is 
gemaB Anspruch 1 mit einem Hilfsgerat das dazu 
dient, die chirurgische Vorrichtung einzufuhren und 
dieselbe mit einem gebrochenen Knochen zu ver- 
binden, dabei umfaBt das Hilfsgerat: 

20 

einen winkelformigen Verbindungsarm (IV) mit 
einem kurzen horizontalen Abschnitt (20) zum 
Verbinden des Kopfteiles der Verbindungs- 
platte sowie mit einem langeren senkrechten 
Abschnitt (21), der sich parallel zu dem gera- 25 
den unteren Teil der Platte erstreckt, worin der 
horizontale Abschnitt mit einer axialen Durch- 
bohrung ausgestattet ist fur den Durchgang 
einer Schraube (22), die mit der mit einem 
Schraubengewinde versehenen Bohrung (3) in 30 
dem Kopfteil der Platte in Eingriff steht und so 
gestaltet ist, daB sie sich an die Form des Kopf- 
teiles anpaBt, um eine absolute Parallelitat zwi- 
schen dem senkrechten Abschnitt (21) und der 
Verbindungsplatte zu sichern, und worin der 35 
senkrechte Abschnitt versehen ist mit einer 
Oder mit zwei aneinander grenzenden, schrag 
verlaufenden Bohrungen (26), die koaxial aus- 
gerichtet sind in Bezug auf die genannten eine 
oder zwei mit Schraubengewinden versehenen 40 
Bohrungen (5) in der Verbindungsplatte, und 
mit wenigstens zwei geraden Bohrungen (27), 
die koaxial ausgerichtet sind in Bezug auf die 
genannten wenigstens zwei gerade Bohrungen 
(7) in der Platte; 45 
eine erste rohrenformige Fuhrung (31) mit 
einem AuBendurchmesser der mit den 
genannten eine oder zwei schragen Bohrun- 
gen (26) in dem Verbindungsarm zusammen- 
wirkt, und mit einem Innendurchmesser so 
entsprechend dem AuBendurchmesser der 
genannten eine oder zwei Muffen, welche die 
genannten eine oder zwei langen Schrauben 
umhullen, und mit einer Lange die vertraglich 
ist mit der Entfernung zwischen den jeweiligen 55 
schragen Bohrungen in der Platte und dem 
Arm; 

ein erstes auswechselbares Rohr (32) zum 



Einfuhren in die rohrenformige Fuhrung und 
zum Einschrauben in die schrage Bohrung in 
der Verbindungsplatte, mit einem Innendurch- 
messer entsprechend dem AuBendurchmes- 
ser eines Fuhrungsdrahtes (30) der durch 
dieselbe hindurch in den gebrochenen Kno- 
chen gestoBen wird; 

ein zweites auswechselbares Rohr zum Ein- 
fuhren in die rohrenformige Fuhrung und zum 
Einschrauben in die schrage Bohrung in der 
Verbindungsplatte, mit einem Innendurchmes- 
ser entsprechend dem Durchmesser eines 
Bohrers zum Vorbohren des Knochens; 
einen Fuhrungsdraht (30), der dazu bestimmt 
ist durch die Bohrung in dem ersten auswech- 
selbaren Rohr hindurch gestoBen zu werden; 
einen Bohrer, der dazu bestimmt ist durch die 
Bohrung in dem zweiten auswechselbaren 
Rohr in das Knochenmaterial hinein eingefuhrt 
zu werden; 

eine zweite kurzere rohrenformige Fuhrung 
zum Einfuhren in die geraden Bohrungen (27) 
in dem Verbindungsarm, mit einer Lange die 
vertraglich ist mit der Entfernung zu der Verbin- 
dungsplatte, und mit einem Innendurchmesser 
der passend ist fur den Durchgang eines Boh- 
rers der bestimmt ist zum Vorbohren des Kno- 
chens fur die Aufnahme der kurzeren 
Schrauben (33); 

einen Schraubenzieher (V) zum Einfuhren und 
Befestigen der genannten eine Oder zwei lan- 
gen Schrauben, der sich zusammensetzt aus 
einem inneren Schaft (40) mit einem mit einem 
Schraubengewinde versehenen inneren Ende 
(41) fur das Eingreifen in die mit einem Schrau- 
bengewinde versehene Bohrung (13) in dem 
ausgesparten Ende einer jeden der genannten 
eine oder zwei langen Schrauben, mit einem 
mittleren rOhrenformigen Schaft (43), der mit 
einem polygonalen inneren Ende (44) fur den 
Eingriff in die polygonale Aussparung (12) in 
jeder langen Schraube versehen ist, und mit 
einem auBeren rohrenformigen Schaft (47), 
der an seinem inneren Ende mit hervorstehen- 
den Zahnen (48) ausgestattet ist, zum Eingriff 
in die Vertiefungen (16) in den genannten eine 
oder zwei Muffen, welche die genannten eine 
oder zwei langen Schrauben umhullen, worin 
alle drei Schafte unabhangig von einander in 
der axialen Richtung und in der Umdrehungs- 
richtung beweglich sind mittels Handgriffen 
(42, 45, 49) die an deren auBeren Enden befe- 
stigt sind und in denen helikoidale Federn (50, 
51) vorgesehen sind um die axiale Ausrichtung 
der jeweiligen Schafte einzustellen. 

3. Chirurgische Vorrichtung gemaB Anspruch 1 , worin 
die Vorrichtung zwei aneinander grenzende 
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schrage Bohrungen (5), zwei lange Schrauben (II) 
und zwei Muffen (III) aufweist. 

4. Kombination des Hilfsgerates nach Anspruch 2 und 
der chirurgischen Vorrichtung nach Anspruch 3, 
worin der senkrechte Abschnitt ausgestattet ist mil 
zwei aneinander grenzenden, schrag gerichteten 
Bohrungen (26), die koaxial ausgerichtet sind in 
Bezug auf die mit einem Schraubengewinde verse- 
henen zwei Bohrungen (5), und das Hilfsgerat eine 
Paar der ersten rohrenformigen Fuhrungen auf- 
weist, die mit den schragen Bohrungen in dem Ver- 
bindungsarm zusammenwirken. 

5. Chirurgische Vorrichtung gemaG Anspruch 3, worin 
der auGere Abschnitt der Verbindungsplatte, wel- 
cher die schrag verlaufenden, mit einem Schrau- 
bengewinde versehenen Bohrungen umgibt, in der 
Form von zwei schragen Ansatzen (6), die aus der 
Plattenoberflache herausragen, verdickt ist. 

6. Chirurgische Vorrichtung gemaG Anspruch 3, worin 
der Kopfteil (2) der Verbindungsplatte (I) nach 
auGen gebogen ist, urn sich dem UmriG des Ober- 
schenkelknochens anzupassen, und worin der 
Kopfteil perforiert ist durch die mit einem Schrau- 
bengewinde versehene Bohrung (3) und durch 
wenigstens eine glatte Bohrung (4), wobei beide 
Bohrungen senkrecht zu der Achse der Verbin- 
dungsplatte verlaufen. 

7. Chirurgische Vorrichtung gemaG Anspruch 3, worin 
die innere Oberflache des Kopfteiles der Verbin- 
dungsplatte sich nach auGen abschragt (102) ent- 
sprechend dem UmriG des 
Oberschenkelknochens. 

8. Chirurgische Vorrichtung gemaG Anspruch 3, worin 
die auGere Oberflache des Kopfteiles der Verbin- 
dungsplatte konvex ist. 

9. Chirurgische Vorrichtung gemaG Anspruch 4, worin 
der senkrechte Abschnitt des Verbindungsarmes 
mit Regelschrauben (28) versehen ist, die dazu die- 
nen die rohrenformigen Fuhrungen festzuhalten. 

10. Chirurgische Vorrichtung gemaG Anspruch 4, worin 
das innere Ende (120) des horizontalen Abschnit- 
tes des Verbindungsarmes konkav ist, urn dem kon- 
vexen Kopfteilabschnitt der Verbindungsplatte zu 
entsprechen. 

1 1 . Chirurgische Vorrichtung gemaG Anspruch 4, worin 
das untere Ende des senkrechten Abschnittes des 
Verbindungsarmes mit Hilfsmitteln (28, 29) ausge- 
stattet ist zum Halten einer stabformigen Zielvor- 
richtung (60, 61 , 62). 



12. Chirurgische Vorrichtung gemaG Anspruch 11, 
worin die Zielvorrichtung einen Zielstab (60) auf- 
weist, der rechtwinklig mit einer Verbindungsstange 
(61) verbunden ist, wobei die Verbindungsstange 

5 so angepaGt ist, daG sie an dem unteren Ende des 
senkrechten Abschnittes des Verbindungsarmes 
angebracht ist, unter Einsatz von Hilfsmitteln die 
eine Regelung der Winkelrichtung des Zielstabes 
erlauben. 

13. Chirurgische Vorrichtung gemaG Anspruch 4, worin 
der Schraubenzieher mit Hilfsmitteln ausgestattet 
ist zum Ziehen des mit einem Schraubengewinde 
versehenen Endes (41) des inneren Schaftes (40) 

15 in den auGeren rohrenformigen Schaft (47), was 
dazu dient die lange Schraube in Bezug auf die 
Muffe in die nach auGen orientierte Richtung zu Zie- 
hen. 

20 14. Chirurgische Vorrichtung gemaG Anspruch 4, worin 
der Schraubenzieher mit einer auGeren Muffe (56) 
versehen ist, die durch einen auswechselbar Stiff 
(57) in Position gehalten wird und die in Eingriff 
steht mit dem auGeren rohrenformigen Schaft (47) 

25 mit Hilfe eines Stiftes (59) der entlang einer am 
Umfang verlaufenden Vertiefung (58) auf der 
AuGenseite der Muffe bewegt werden kann. 

15. Chirurgische Vorrichtung gemaG Anspruch 4, worin 
30 die Schraube (22), die sich durch den horizontalen 
Abschnitt des Verbindungsarmes hindurch 
erstreckt, mit einem Griff (23) an ihrem auGeren 
Ende versehen ist und in ihrer Mitte durchbohrt ist, 
urn den Durchgang fur einen scharfen Stift Oder 
35 eine scharfe Schraube (25) zu ermoglichen, welche 
dazu bestimmt ist zwecks einer genauen Befesti- 
gung des Verbindungsarmes in den Knochen 
gedritakt zu werden. 

40 Revendications 

1. Dispositif chirurgical pour I'assemblage percutane 
d'une partie superieure fracturee de femur a la tige 
femorale, le dispositif comprenant les composants 
45 suivants destines a rester dans le corps: 

une plaque d'assemblage en forme de barre (I) 
possedant une surface interne devant etre pla- 
cee sur I'os, une surface externe, une partie 

so superieure et une partie inferieure munie d'une 

extremite pointue (8) en vue de son insertion 
par une petite incision cutanee, ladite plaque 
d'assemblage etant munie dans sa partie infe- 
rieure d'au moins deux percages fraises trans- 

55 versaux (7) et dans sa partie superieure d'un 

ou de deux percages obliques (5) de diametre 
plus large orientes dans la direction montante 
sous un angle d'environ 130°, un percage 
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taraude (3) perpendiculaire a I'axe dudit 
assemblage en forme de barre etant prevu 
dans ladite partie superieure; 
une ou deux vis longues (II) et un ou deux man- 
chons (III), chacune desdites une ou deux vis 5 
longues (I I) possedant une tige droite (1 0), une 
extremite interne en forme de vis a bois (11) 
pour une insertion dans ladite partie d'os frac- 
turee ainsi qu'une extremite externe, la partie 
de I'extremite externe de chacune desdites vis 10 
etant placee et mobile dans les deux directions 
axiale et rotationnelle dans le manchon (III), 
caracterise en ce que lesdits un ou deux man- 
chons (III) ont une longueur plus petite que les- 
dites une ou deux vis longues (II) I'extremite is 
externe de chaque vis longue (II) etant evidee 
de fagon coaxiale (1 2) sous une forme hexago- 
nale ou une autre forme polygonale, ledit evi- 
dement 6tant prolonge par un pergage taraude 
(13) concentrique avec ledit axe de la tige, 20 
I'extremite externe de chaque manchon (III) 
etant munie d'au moins deux evidements (1 6) 
en vue de I'engagement d' un tournevis, et cha- 
cun desdits pergages obliques (5) sont tarau- 
des et I'extremite externe de chaque manchon 25 
etant prevue avec un filetage (15) correspon- 
dent au taraudage dans ledit pergage oblique 
dans ladite plaque d'assemblage, chacune 
desdites vis longues (II) est munie d'un pas en 
circonference (17) alors que dans celui-ci 30 
I'extremite interne (18) de chaque manchon est 
sertie vers I'interieur, pour empgcher ladite vis 
de glisser en dehors dudit manchon, en raison 
du contact dudit pas avec ladite extremite ser- 
tie, et le dispositif comprenant en outre au 3S 
moins deux vis plus courtes (33) pour fixer 
ladite plaque d'assemblage (I) a la tige du 
femur, s'etendant a travers lesdits pergages 
droits (7) dans le materiau de I'os. 

40 

2. Combinaison d'un dispositif chirurgical suivant la 
revendication 1 et d'un equipement supplemental 
servant a inserer et a assembler ledit dispositif chi- 
rurgical a un os fracture, I'equipement supplemen- 
tal comprenant : 45 

un bras d'assemblage angulaire (IV) compre- 
nant une partie horizontale courte (20) pour un 
assemblage de la partie superieure de ladite 
plaque d'assemblage et une partie verticale so 
plus longue (21) s'etendant parallelement a la 
partie inferieure droite de ladite plaque, dans 
lequel ladite partie horizontale est munie d'une 
perforation axiale pour le passage d'une vis 
(22) s'engageant dans ledit pergage taraude 55 
(3) dans ladite partie superieure de ladite pla- 
que et est dimensionnee pour coi'ncider avec la 
forme de ladite partie superieure de fagon a 



assurer un parallelisme parfait de ladite partie 
verticale (21) avec ladite plaque d'assemblage, 
et dans lequel ladite partie verticale est munie 
d'un ou deux pergages contigus orientes dans 
la direction oblique (26) alignes de fagon 
coaxiale avec lesdits un ou deux pergages 
taraudes (5) dans ladite plaque d'assemblage 
et d'au moins deux pergages droits (27) alignes 
de fagon coaxiale avec lesdits au moins deux 
pergages droits (7) dans ladite plaque; 
un premier dispositif de guidage tubulaire (31) 
de diametre externe cooperant avec lesdits un 
ou deux pergages obliques (26) dans ledit bras 
d'assemblage et de diametre interne corres- 
pondent au diametre externe desdits un ou 
deux manchons recouvrant lesdites une ou 
deux vis longues, de longueur compatible avec 
la distance entre les pergages obliques respec- 
tifs dans ladite plaque et ledit bras; 
un premier tube amovible (32) destine a une 
insertion dans ledit dispositif de guidage tubu- 
laire et a etre visse dans ledit pergage oblique 
dans ladite plaque d'assemblage, d'un diame- 
tre interne correspondant au diametre externe 
d'une tige de guidage (30) devant etre poussee 
a travers celui-ci dans ledit os fracture; 
un second tube amovible destine a une inser- 
tion dans ledit dispositif de guidage tubulaire et 
a etre visse dans ledit pergage oblique dans 
ladite plaque d'assemblage, d'un diametre 
interne correspondant au diametre d'un foret 
pour un pergage prealable dudit os; 
une tige de guidage (30) devant etre poussee a 
travers le pergage dans ledit premier tube amo- 
vible; 

un foret pour etre insere dans le materiau de 
I'os a travers le pergage dans ledit second tube 
amovible; 

un second dispositif de guidage tubulaire plus 
court pour une insertion dans lesdits pergages 
droits (27) dans ledit bras d'assemblage, d'une 
longueur compatible avec la distance jusqu'a 
ladite plaque d'assemblage et d'un diametre 
interne adapte au passage d'un foret destine 
au pergage prealable de I'os pour recevoir les- 
dites vis plus courtes (33); 
un tournevis (V) pour I'insertion et la fixation 
desdites une ou deux vis longues compose 
d'une tige interne (40) munie d'une extremite 
interne filetee (41) pour un engagement avec 
ledit pergage taraude (13) dans I'extremite evi- 
dee de chaque des une ou deux vis longues, 
d'une tige tubulaire mediane (43) munie d'une 
extremite interne polygonale (44) pour un 
engagement avec ledit evidement polygonal 
(1 2) dans chaque vis longue et d une tige tubu- 
laire externe (47) munie au niveau de son 
extremite interne de dents saillantes (48) pour 
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un engagement avec lesdits evidements (16) 
dans lesdits un ou deux manchons recouvrant 
lesdites une ou deux vis longues, dans lequel 
toutes les trois tiges peuvent bouger indepen- 
damment dans les deux directions axiale et 
rotationnelle par des poignees (42, 45, 49) 
fixees a leurs extremites externes, et dans 
lequel des ressorts helicoidaux (50, 51) sont 
prevus pour servir a ajuster I'alignement axial 
des tiges respectives. 

3. Dispositif chirurgical suivant la revendication 1, 
dans lequel ledit dispositif comprend deux perga- 
ges obliques contigus (5), deux vis longues (II) et 
deux manchons (III). 

4. Combinaison de l equipement supplemental sui- 
vant la revendication 2 et du dispositif chirurgical 
suivant la revendication 3, dans laquelle ladite par- 
tie verticale est munie de deux pergages contigus 
orientes dans la direction oblique (26) alignes de 
fagon coaxiale avec lesdits deux pergages taraudes 
(5), et ledit equipement supplemental comprend 
une paire de premiers dispositifs de guidage tubu- 
laires cooperant avec lesdits pergages obliques 
dans ledit bras d'assemblage. 

5. Dispositif chirurgical suivant la revendication 3, 
dans lequel la partie externe de ladite plaque 
d'assemblage entourant lesdits pergages obliques 
taraudes est agrandie sous la forme de deux 
saillies obliques (6) depassant de la surface de la 
plaque. 

6. Dispositif chirurgical suivant la revendication 3, 
dans lequel la partie superieure (2) de ladite plaque 
d'assemblage (I) est courb6e vers I'exterieur pour 
coTncider avec le contour du femur et dans lequel 
ladite partie superieure est percee par ledit pergage 
taraude (3) et par au moins un pergage lisse (4), les 
deux pergages etant perpendiculaires a I'axe de 
ladite plaque d'assemblage. 

7. Dispositif chirurgical suivant la revendication 3, 
dans lequel la surface interne de ladite partie supe- 
rieure de ladite plaque d'assemblage presente une 
pente vers I'exterieur (102) conformement au con- 
tour dudit femur. 



10. Dispositif chirurgical suivant la revendication 4, 
dans lequel I'extremite interne (120) de ladite partie 
horizontale dudit bras d'assemblage est concave 
pour correspondre a la partie superieure convexe 

5 de ladite plaque d'assemblage. 

11. Dispositif chirurgical suivant la revendication 4, 
dans lequel I'extremite inferieure de la partie verti- 
cale dudit bras d'assemblage est pourvue de 

w moyens (28, 29) servant a maintenir un dispositif de 
pointage en forme de barre (60, 61 , 62). 

12. Dispositif chirurgical suivant la revendication 11, 
dans lequel le dispositif de pointage comprend une 

15 barre de pointage (60) assemblee sous des angles 
droits a une barre d'assemblage (61), ladite barre 
d'assemblage etant adaptee pour etre attachee a 
I'extremite inferieure de ladite partie verticale dudit 
bras d'assemblage par des moyens permettant un 

20 ajustement de la direction angulaire de ladite barre 
de pointage. 

13. Dispositif chirurgical suivant la revendication 4, 
dans lequel ledit tournevis est pourvu de moyens 

25 pour tirer I'extremite filetee (41) de ladite tige 
interne (40) dans ladite tige tubulaire externe (47) 
servant a tirer ladite vis longue dans la direction 
exterieure par rapport audit manchon. 

30 14. Dispositif chirurgical suivant la revendication 4, 
dans lequel ledit tournevis est muni d'un manchon 
externe (56) maintenu en position par un clou amo- 
vible (57) et engageant ladite tige tubulaire externe 
(47) au moyen d'un clou (59) mobile le long de I'evi- 

35 dement en circonference (58) a I'exterieur dudit 
manchon. 

15. Dispositif chirurgical suivant la revendication 4, 
dans lequel ladite vis (22) traversant ladite partie 

40 horizontale dudit bras d'assemblage est munie 
d'une poignee (23) au niveau de son extremite 
externe et elle est percee en son centre permettant 
le passage d'un clou ou d une vis a extremite affd- 
tee (25) destinee a etre poussee dans I'os en vue 

45 d'une fixation precise dudit bras d'assemblage. 



8. Dispositif chirurgical suivant la revendication 3, so 
dans lequel la surface externe de la partie supe- 
rieure de ladite plaque d'assemblage est convexe. 

9. Dispositif chirurgical suivant la revendication 4, 
dans lequel ladite partie verticale dudit bras 55 
d'assemblage est munie de vis de calage (28) ser- 
vant a fixer lesdits dispositifs de guidage tubulaires. 
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